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ZIRCONIUM-BASED ALLOY FOR THE COMPONENTS 
OF THE ACTIVE CORE OF NUCLEAR REACTORS 

5 

Abstract 

A zirconium- based alloy for the components of the active core of 
i=a nuclear reactors comprises (on a weight percent basis): niobium, 0.5 - 
So 3.0; iron, 0.005 - 0.5; oxygen, 0.03 - 0.2; carbon, 0.001 - 0.04; silicon, 
W 0.002 - 0.1; nickel, 0.003 - 0.02; zirconium being the balance; the 

a 

S3 alloy structure is characterized by an a- solid solution and the p Nb- 

QQ 

phase particles sized below 0. 1 jam and having the niobium content of 
j\ from 60 to 95%. The alloy may further comprise particles of 

Qs intermetallics Zr-Fe-Nb with the Fe/Nb ratio of 0.05 - 0.2. The alloy 

Hi 

jtj structure may also be characterized by an oxygen-hardened a-solid 

h 

ft solution and by the p Nb-phase particles, and may further comprise 
particles of intermetallics Zr-Fe-Nb sized below 0.3 fim. 
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(57) Abstract: 

The present invention relates to a zirconium-based alloy which is intended for elements used in nuclear reactor cores and 
comprises the following elements: from 0.5 to 3.0 wt % of niobium; from 0.005 to 0.5 wt % of iron; from 0.03 to 0.2 wt % of oxygen; 
from 0.001 to 0.04 wt % of carbon; from 0.002 to 0.1 wt % of silicon; from 0.003 to 0.02 wt % of nickel; the balance consisting of 
zirconium. The alloy structure is characterised in that it has a a-hardness temper and contains p Nb-phase particles having a size not 
exceeding 0.1 um, the base having a niobium content of 60 to 95 %. This alloy may also includes particles of Zr-Fe-Nb intermetallic 
compounds, wherein the ratio between the iron and the niobium ranges from 0.05 to 0.2. This alloy structure may also be 
characterised by a a-hardness temper reinforced by oxygen and by P Nb-phase particles and may also include particles of Zr-Fe-Nb 
intermetallic compounds having a size not exceeding 0.3 \xm. 



